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The genesis of exotic copper deposits relates to the leaching of hypogene copper sulfide ores 
hosted on porphyry copper deposits, producing copper-bearing aqueous solutions that will 
laterally remobilize the metal within the weathering profile. In the Atacama Desert, these 
solutions percolate Cenozoic gravels and eventually copper precipitates as oxides minerals in 
surficial sediments and soil profiles, forming the Cu-exotic deposits. Traditionally, the study of 
these deposits focus on the processes that leads to remobilization and concentration of copper 
ore, however, little attention is paid to related facies association and the interpretation of 
sedimentary environments.
Our case of study is placed in the Tesoro open pit mine from Minera Centinela (owned by 
Antofagasta Minerals S.A.). It is located within the El Tesoro Basin, an intramontaunous forearc 
basin placed on the western boundary of the Precordillera. The basin is infilled with up to 800 m 
continental Cenozoic deposits, mainly alluvial and fluvio-alluvial gravels (known as the “Atacama
Gravels”) with interbedded levels of paleosols and lacustrine sediments. The used 
methodologies were stratigraphic logging, study of hand samples and thin sections, SEM 
observations and XRD analysis.
The studied vertical succession is ~100 m thick and contains the two Cu-exotic ore bodies 
mined in the pit. One of the ore bodies is placed within the lower section of the succession 
consisting of ~70 m thick horizontally and trough cross-bedded, clast-supported gravels with 
intercalations of coarse-grained sandstones, mudstones and tabular beds of sandy micrite 
carbonates. The ore body is 8-10 m thick and shows a remarkable banded texture composed 
mainly of chrysocolla and ramsdellite (copper-wad), with minor atacamite, paratacamite and 
opal.
The second ore body is contained in the upper part of the succession. This section is ~30 m 
thick and consists of horizontally bedded, clast-supported gravels with intercalations of non-
stratified, matrix-supported gravels. The 8 to 10 m thick ore body corresponds to gravel deposits
in which copper is mainly present as angular to subangular clasts of chrysocolla, whose 
abundance in the sediments vary from 70% to less than 10%. Chrysocolla may also occurs as 
coatings on clasts, infilling fractures or as cements. The matrix of the gravels is mostly micrite 
with some calcite spar.
Both exotic Cu-ore bodies formed under same arid and alkaline conditions, but with remarkable 
differences in textures and mineralogy. The lower ore body was deposited in surface or 
subsurface areas as low temperatures gels on the distal part of a fluvio-alluvial system with 
ponds. In contrast, the upper ore body was formed in an alluvial environment where chrysocolla 
clasts were sourced from previous exotic deposits and/or supergene enrichment zones. In this 
case, the copper forming clasts coatings and cements can be the result of copper-bearing 
solutions that impregnate the gravels and, even, because of copper redistribution due to water 
table fluctuations during early diagenesis.
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